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Cnocod 3aKaH T C2BaHiis cTpoirpejn>cTBa CKBaEHR, BftnzraaOT b 
ceOfl pa3fleJEbflH3 cnycic b cKBaaEHy (II) a rejweTOTKoe coe- 
jiHHeHDe b noanejmeii kojiouhh ocJch^hux Tpyd (2) h xboctobe- 
Ka (3) c §2JEBTpoM (4). Hepea cnycKow b cKBasHHy (II) bo 
MeHLmefl rzepe o;my H3 TpycJ (12) XBOCTOBHKa (3) c qmbtpom (4) 
npogjEumpyDT c o6pa30BaHaeM no ueHKnefi wepe otjtx npojiojUr- 

HHX rofp (13) H HHjmH,7ipCTeCKHX KOBUOB (25) c pe3BdaiaE (26). 

IIpoayKTBBfluK miacT (18) 3aieH bckphbelot h nocJie cnycKa b 
Hero XBOCTOBHKa (3) npo^HJiBHyx) Tpytfy (12) pacmnpaK)? jwh 
3aKpen^eHza xboctdbeks (3) b cKBaaHHe (II) it pa30dmeazH He- 
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CnOCOE 3AKAIWH3AKH5 CTPOHTEJILCTBA CKBASHHH 
OdJZaCTL T6XHHKQ 

Id3o6peTeaae othochtch k tiypeHnio, a iLueHHD - k cnocoCy 

3aKaHHHBailHS CTpOHT&JIBCTBa CKBaEHHH. 

5 HandoJiee aac&eKTHBHO HacToaqee modpereHiie uoaceT Ohtb 

HcnojiB3OBafl0 b craasgflax, wsemxx ropn30HTajn>miS v^acTOK 
cTBOJia, npo6ypeHHHH b opojqtkthbhoh ojBCTe, a Taicae b cJiy- 
^anx, Kor.ua HexcnaTejiBHO ytieHunaTB jmsweTp cKsaaaHH, b npa 
Hajuram yqacTKOB b HHTepBajie ycTaHOBKH XBocTOBaxa, cJioaeH- 

10 hhx cJia(5ocneMeHTiipoBaHraM2 nopoxanz, i\ne jaueDT necTO oCBajw 
nopojm, KaBepH03Hue soeh h 30m norjiomeHiia dpomubo^hoS toe- 
koctk, ocJotho nepeKpmaeMHe npoMsnyTOTOHMB KOJioHHawn Tpyd 
2jzh KOjroHHaMM - "jieTyqrcaMii*. 

Epe jnne cr syianali ypoBeai> tcxhskh 

15 UpH 3aKaOTHBaHBH CtpOMSJILCTBa CKB3EHKH HeOfiXOHEMO 3a- 

jcpenHTL ee cTeHay b iiETepaajie npoayKTEBHoro miacTa, *jto6h 
npejioiBpaTHTB ofiBamBaflHe nopojw h, ksk cjie^cTBse 3Toro- 
yxyjpeme nocTynJieHra npo^Kmm b cKsasHHy H3 dpojqtkthbhd- 
ro njaacTa. JUh otdS nejm b 3one npojyKTBBHoro miacTa cKBa— 
20 ^ph ycraHasjniBaDT xboctobhks c $mn>TpaMii. Kpoue Toro f b 

EHTepBaTO yCTaHOBKH 3TBOCTOBHKOB C QtLKbTpaMH HaCTO BCTpe^a- 

iotch 30EH ocJioxHeani, TaKHe khk aajm^e KaeepH, otfsaBOB no- 
posH, BOjionpoHEJieHM, norjiomeajae npoaHBoraoa ammcocTii, nps- 
HHKame k npo^yKTHBHCwy mnacTy HenpojiyKTHBHHX y^acTKOB ara 

25 DpeproaHEe ero Tamra y^acTKaMB. B sihx cjijreaffx HeodxojjHMo 
HajiesHo pasodmsTL yKasaHHHe jnacTKn z 30hh or upo^jtkthbho- 
ro nJiacTa. Bee sto TpeGyer Cojmuhx waTepaajaHHX 3aTpa? 2 
npmieHeHEH cnenaaJH>Horo cjiosnoro otiopyxoBaHHH. 

IfaBecTHH Tpa npHHonniiajrbHo oTJnnasmEXCH ^pyr ot ^pyra 

30 cnocoda ycTaHOBKH xboctobhkob c ea-HBTpauH, uimsefme:me npn 
saicaHraBaHZfl cTponTeJiBCTBa cKBazan: noOTecna na aeueHTHou 
KaMHe, Ha kjhehmx h Ha onopHOfi DOBepxHocTH ( "CnpaBo^rai; 
no KpenjieHEB He^xuHHX z ra30BHX cKBasaH", A.H.ByjiaTOBp 
I98I f c.137-146). 

35 CyTi cnocoda ycTaHOBkn XBOCTOBEica c (jdjebtpom Ha ne- 

mghthou jcawHe 3aKjnmeTC£ b no^tewe TaMnoHaxHoro pacTBopa 
Ha bcd MHHy XBOCTOBBKa, yuepsaBaeMoro na Becy 6ypwn>m&M 
Tpydaj^H, yjoaneHHB TawnoHaHHoro pacTBopa, bo^khtopo Bnme 
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XBOCTOBKKa, fl OTCOeUHHeHHH CvpHJILHUX Tpjt5 OT XEOCTOBHKa 

to;u»ko nowie oOpa30BaHHH b 3aTpydHov, up oc?pa hc TBe aeMeuTHo- 

IIoffBecKa xboctobhkob c cHJiiTpajaa Ha kjiuhmx ocymecTBJW- 
5 eTca tojilko b odcaiceaHOM ctboto cKsasHHU, rae HeT H3H0ca 
BHyTpeaHefl noBepxaocTn odcawHX Tpyd, nyreu sawmiiaBanaH 
xDocTOBHKa njianiKaMH, pacntMiOKeBHBMB Ha KapyKHoS noBepxeo- 
cth nosBecHHX ycipoacTB, KOTopne bzosht b KOjaneBoa MesKO- 
jiohhhb sasop. 

10 3tot cnocod Henpflaeflmi npn Hajmx (MeHee 30 mm) Kojone- 

bhx 3asopax, ewm cnyoK XBOCTOBmca conpaaeH c npopadoTKoa 

0CJI0KH6 HHOrO CTBOJB CKBaOTHH H paCXaKHBaHHeM XBOCTOBKKa , 
KOnia BHyTpeHHM DOBOpXHQCTB 0<5caflHOa KOJIDHHH, B KOTOpofl 

njiaHHpyeTcH yciaHOBKa, BMeei aesony cthmhJJ n3Hoc, koito Bee 
15 XBOCTOBiuca c s>mn>TpoM npeBHmaer 1000 kH. 

nojfflecKy xboctobhkob Ha ynope ocyinecTBJUDor Ha cTann- 
oaapaHX yracTKax ckbsshhh, rae yae odpaaoBaaa OBopaaa no- 

BepXHOCTB, B KaieCTBS KOTOpofl ECDOJEbSyDT*. flpOTOIKH BHyrpB 

naipydKOB, opHcoesHKaeMHX k Haraeuy Roany upejwmea kojioh- 
20 hu; BepxHsfi Koaen paaee cnymeHHoro XBOCTOBmca; 30Ey nepe- 
xoaa ot dojmnero flnaueTpa k MeHLnemy npn OTyxpa3MepHofi npo- 
Meayro^HOlt KOJioiwe, Koropoa odcaseaa cKBaaaHa. 3tot cnocod 
npmeHZM jnmn. npa yutoBHSx cnycKa xboctobkks jo aaaaaHoii 
rjiydHHH. Ham nojBecaoe ycTpoftcTBo XBocTOBBKa ae aeflaeT 
25 bo ynopa h ae cpadoiaeT. 

HaHOCTaTKaMH yKa3aHHHX CnOCOdOB yCTaHOBKH XBOCTOBHKOB 
C COBTpaMH npH 3aKaH<mBaHHH CTpOHTeJIBCTBa CKBaSHHH HJUH- 

BTCHrcyaeaiie npoxDjworo ce^eHHa ckbssehh E3-3a neodxoflZMO- 
cth npiweHeHHa DasiesHHHTeJiefi h nonBecHHX ycTpoacTB, koto- 
30 pue onycKauT Bayrpi yse odcaseHHoa cKsaraim, HeodxowwocTi, 
npHMeHemw cjiomhx bo KOHCTpyKHHH pasieaaHHTeJiefi a noiBec- 
hhx ycTpoflcTB, a Tajose orpaHSHeHBOCTi npsMeHeaBa, odywioB- 
aeHaaa bosmokhoctho nojisecKn xboctobhkob tojibko b odcaseH- 
hom cTBoxe cKBaMHu (KpoMe cDOcoda ycTaaoBKB Ha naieHTHOM 

35 BaUHe i P oMe Toro, HenocTaTKOM cnocoda DOjpjecKn xboctobhkob 

C feWBTpaiiH H3 BeMeHTHOM KSMH6 HBJR6TCH HeOdXOBEMOCTB 

n^eHTflpoBaHBH XBocTOBBKa, tto CBH3BH0 c dojiM 3 a T paTa- 
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mb ueweHTa n BpeMeafl he npoEejieHne pafioT z onroaHue 3aTBep- 
^eBaHiifl neMeflTHoro pacTBopa. Ilpa 3tom HeodxojmMo ocymecT3- 
jihtb nocTOHHHy© npoMHBKy cKBasHHH nocJie neweHrapoBaHHH 
xBOCTOBHKa b Te^ieHHe Bcero BpeaieKa oOTjiannH 3areepaeBaKM 
5 qeKeHTHoro pacTBopa c oj[HOBp6Me hhhm BpamemeM dypmiLHoS 

KOJIOHHH. DpJITOK, patfOTe no U€M6HTHpOBaHHS) XBOCTOBaiCOB UpH- 

cyqH aBapm, Tarae, BaDpawep, KaK: H6B03mokhocti> OTCoeaHHe- 

HEfl KOJIOHHH (SypHJIBHHX Tpj6 OT XBOCTOBHKa, BCJiescTBae npuMe- 

HeaHH pesB(5oBHX paate^HKHTejiaS; npopesame odcajiHHX Tpy<5 e 
10 3a(5ypEBaHHe hoboto ctbojei npa pa3dypHBaH2U ocaacxKE a j^jiob 

coejiHHeHflS ceroid Tpytf Hj^pyrmc. 

Kpowe topo, w bhbojihghjih pacSoT bo ueKeHrapoBaHHD 

XBOcTDBEKa HeofixoazMa cooTBeTCTEpanaH TexHHKa (neMeHTHpo- 

bo t ihk8 arperaTH) h fipicrajqj padonirx. 
15 Eme oehhm fie^ocraiKOM aToro cnocoda kbjssibtck HeB03M0s- 

hoctb ero npBMeHeaHE npa mm^wi 3oh norjiomeHra; b HHrepBajie 

yCTHHOBKH XBOCTOBHKa. 

H3BeCTeH Tarae cnocod 3aKafraBaHHH cTpoHTejacTBa CKBa— 
shh (si) , A, 1659626), BKunraannHfi b ceta hsojkuhd 3oh ocjiok- 
20 HeazS 6ypeHHH, pacnojioseHBHX Buzne npojjyKTHBHoro BJiacTa ao 
ero BCKpHTEs f cnycK b CKBaraey kojiohhh odcajiHHX ?pyd c 

$HJILTpDM-XBO CT OBHKDM H IJ6HTp&TDpaMH , 3aB0JZHeHH6 $2JH>TpOB02 

30HH CKBa se eh BpeweHHO 3aKyn DPHBaK'TOM KaTepaajiow h ueMeHTH- 
poBame kojiohhh oOcajimnc TpycJ npa re jwe titohom passejoweKHH 

25 nojiocra 6aji£Tpa-XB0CT0BHKa ot noaocra kojiohhh nepewiracoC, 
pa3pymaeM0fi nocJie ee neMeHrapoBaara. 

3tot cnocofi He odecne^mBaeT HaaesHoro pasoCmeHiui npo- 
^yKTBBHoro BJiacTa ot nepmemmpxcn c hum HBnpoEyKTHBKHX 
y^acTKOB h BunieJiexamHX ot npojjyRTHBHoro njcacTa He npojjy kthb- 

30 hhx roprooHTOB, BCJteacTBHe Henojmoro yxajienzx 0ypoBoro pa- 

CTBOpa H3 HaKJIOHflHX X P0pH3 OHTaJEBHHX yTOCTKOB CKBaEEHH, B 

KOTopax npoacxoOTT ocasueHne TBepaofl oa3H A3 (SypoBoro pa- 
CTBopa npn ero qnpKyjmraui. 3to ycyrytjjcieTCH aenojiHHM yaa- 
jieEaeM raEHBCToS Kopra, a b MecTax ynajieraH ee nosHmaeTCfl 
35 onacHOCTB ofiBajmsaffiW nopoa, hto TaKse cHUsaex Ka^ecTBO 

H30JLHOH2 BJQCTOB* 

KpoMe Toro, Ha yKa3aHHHX yqacTKax CKBasHHH He yaaeTCH 
HajyieEaniffiJ oCpa30M ueHrpnpoBaTB BKcnjiyaTanaoHHyD KOJioHHy, 
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ocofieaHo b oaatfocneMeHrapoBaHHicc nopoaax, ns-3a a^asmBa- 
hhh neHTpaTopoB b 3Tj r nopo.ny, ^rro DpenHTCTsyeT nojgmeHHK) 
paBHOMepnoro bo TOjmjHHe CTeHKZ ner^ieHTHoro KOJiBua. 

ESe 0EHHM HeflOCTaTKOM 3TOro CDOCOda HBJIHeTCH &HOKJipO- 

5 Bamie ^acra npoayKTHBHoro n-nacTa ueueHTHHW pacTBopoM, bo- 
cTjumj\m b $mn>TpoByB 30H7 cKBaxzHK npn ixeueHTHpoBaHnn ko- 
jioheh o(5ca^HHZ Tpyd, BCJie^cTBue bud ass huh b HaKomieHUH Bpe- 
MeHHo aaKynopiiBaBHuero uarepnaiia b HHKHefi (jdhhd2) ^acra ro- 
pasoHTajiBHoro ctboje npn 3 hbhet eju»Ho2 ero nporaEeHHociH 11 

10 oc3pa30BaHmi nyoroT b BepxHefl tooth ctbojb; KOTopue aanojraa- 
etch ixeueHTEHM pacTBopoM cpa neweHTHpoBaHM odcaamoc K0- 

JI0HH. 

Handojiee (Jjimkbm no TexHiraecKoB cymaocTB k 3Shbjih6mq- 
wy HBJineTcH cnocod samgnffiaagg c Tpouxe JiBCTBa ckbohebu c 
15 ropz 3 OHTaJiiHHM yqacTfcow ciBOJia, npotfype hhhm b npojorKTHBHOM 

lUiacTe, ( Baker Hughes, USA "Baker Hughes technology forum" 
Coru, 6-11 , 1991, c, -25-25) 

Bidro^aKmEfi b cedn cnycK b CKBasaHy Ha kojiohhc oficanHHX Tpy<5 
XBOCTOBmca c DpeflsapOTeJEbHO nep^opapoBaHHHM jsuMpoa, pas 06- 

20 meHHe sajcojioHHoro npocTpaRCTBa b 30He npo^iCTBBHoro mxacTa 
ot BHmejieEamzx z nepewesaomixcH c hum Henp o^tktebhhx ruacTDB 
HapysHHMH naKepaMH h hqiaq HTHpoBaHHe kojiohhh otfcaasax Tpyc5 
Bume XBOCTOBHKa c $xljiltpom c bomoiuh) neweHTJipoBO^HOfl My$ra. 
Ochobhhm HejiocTaTKOM sioro cnocoda HBJKerCH TO, HTO c 

25 nouomBE) naKepoB h neweHTHpoBaHaa rajuraKepHoro icojimeBoro 
npocTpascTBa He odecneTOBaeircfl naxemoe pasodmeHze 3okojioh- 
Horo npocTpafiCTBa b 30 He npojoricTBBHoro njiaora 0? BHmejiexa- 
mnx h uepme^BsmxcK c nm HenpojiyKTaBHHX djibctob, ocoden- 
bo b nepexojiHHx 30Hax cTBOJia ckbshhh c BspTHxajrbHoro Ha 

30 ropK30HTajn>H0e EaupaBJiesiie, BCJie^cTBae nenojOHoro 3awemeHZH 
(jypoBoro paoTBopa ixgmbhthhm. 

KpoMe Toro, naicepK n3-3a i/ajioft pm He moitt HaaeKHo 
nepeKpusaTB KBBepH03HHe 3ohh, icorna sec JnraetlHue paauepn 
npBBHmaDT jxmefiKue pa3Mepw n 0 BepXH 0 cth ymioTHeBSH canepa, 

35 3to ycyryfimeTCH b cflBasHBax, BCKprannoc cjafiocneMeHrapoBaH- 
HHe nopo^H, me mem wecro o6bsuwl nopow, ocodeHHo, nocjie 

npOMHBKH CKBaXHHU X yiMeHIlH C ee CTeHOK KOJILMaTarUJOHHOfi 
KOpKB. 
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B ocHOBy HacTOjn^ero Z30dpeTeHaa nojroseHa 3a^a^a co- 
3jiaHiia cnocofe 3aicaiPiEBaHaH CTponTejn>cTBa cKBaraH, kotdphS 
oc5ecne ,t iHBaji (Jh HsmeEHoe pasotineme npoayKTHBHoro DJiacTa 
dt BHrnejiesamux z npHMiiKaranx x Hewy HenposyKTiiBHux y^acTKOB 
5 npn HajiflH 3 hex 30H ocjiOKHeHUH 0ypeHKH JiKxSoro BExa h npo- 

THSeHHOCTH. 

PaCKpHTHe H30C5peTeHHfl 

DocTaBJieHHaH 3aj^a^a aocTuraeTca Tew, hto b cnocotfe 
3aKairmBaHEa cTponTejn>cTBa cKBanzmi, BmnraDmeM b cetia bckph- 
10 rae nposyKTHBHoro n^acxa, cnycK xi yoTanoBKy b cKBanuHe xo- 
jiohhh odcaaHHX Tpy<5 h xBOCTOBiuca c sraroTpoM c odecne^eHEew 
hx repMeTOTHoro coejyaHeHHH ueERj co<5oii,H pa30(5meHne nenpo- 

flyKTHBHHX y^iaCTKOB OT U$ OJQT KTEBHHX f COrJBCHO 230dpeT6HHB f 

cuycK b cKsasHfly kojiohhh otfcajiRHX Tpytf n xboctobhx3 c ccjuibt- 
15 poM ocymecTBJEHDT pasnejrbHO, a hx repfcaeTHraoe coeaHHease 
ocymecTBJiaOT b cKBasaHe t Dps stom no Menaces uepe ojiny H3 
■rpytf xBOCTOBHKa nepea ero cnycicoM b cKsasHHy npo^mmpyioT c 
otipasoBaHaeM no MeHsmefi Mepe nsyx npojiojn>Hnx rogp k tutjtstto- 
pa*iecKHx koheiob c pe3L<5aMH > a nocjie cnycKa xBOCTOBnxa b 
20 cKBasnfly npoanjiLRyio Tpytfy pacmnpo)T ^jih ycTaHDBKE xboctobh- 
Ka b cKBasaae h pa306weHra HenpowKTiiBEHx nJiacTOB ot npo- 

^yKTHBHHX. 

IIpe^JiaraeMoe E3D<5peTeHHe no3BOJiaeT 3a c*ieT xlckmh&bzx 
npnueHeHEH juw ycTaaoBKH xboctobhkob 0 cajaTpaMH KOHCTpyx- 

25 thbho - cjioshhx paaseanHgTeaefl n nojcBecmoc ycTpoScTB, a 
Taitse naxepos jwih pasocSmeHM nJiacTOB ynpocraTX> 3th pafiOTU 
b odecne^HTB dojiee HaaexHoe pa30<5meHHe HenpoEyKMBHUX njia- 
ctob ot npowKTHBHoro anacTa f a TaKEe nepexpHTHe 30H ocjioe- 
Heasa (Kasepn, ofisajioB nopojm, naacTOB c aHo.\&aJn>Ho ehcokhm 

30 BHyTpciuiacTOBau saBJieHHeu , b oa o-ra 3 o-np onRJie mifi h Epyrax) 
m6o J A npoTHxeHHOCTH- Ilpn stom Haa6ojn>mHi! aofteirr EocTHraeTca 

B HaKJTOHHHX CKBaKHHaX Z B CKBaKHHaX C r0pfl3 DHTaJIiHHM y*BCT- 

kom CTBOJia, a TaKse b Tex <yiy<iaflx, xonia nporaseHHOCT* 
yKa3aaHHX DJiacTOB z 3 oh ae no3BOJKeT nepeicpHBaTL hx naKepa- 
35 ME f a ExeMGBTnpoBaHHe He octecne<inBaeT sa^eraoro pasodmeHai. 

Kpo«e Toro, ycTamoBKa xBOCTOBmca c cthjibtpom c homoiubd 
npo5^EJH»HHx ?p?6 no cpaBHeHHSQ c nsBecxHHU cnocoCofci, cor^ac- 
• ho KoxopoMy s*pa onepaoEH ocymecTBJineTCH nyrew neMeHTnposa- 
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H2K XBOCTOBHKa, D03BO;WeT CHH3HTL paCXOS IieMeHTa, COKD2THTI> 

EpsMH aa ycTaHOBKy, TaK icaic oraajjaeT HeodxojiiMOCTi b dhh- 
jiaHUH aaTBepgeBaflgg nweHTEoro pacTBopa z ncnojUwOBaHUH 
jyra 3Toro cnemaajrbHux dpuras pado^rax. 
5 3 qkhom H3 BapaaHTOB BHUDJiHeHEH J53odpeTeHCR nocjie 

BCKpfciTHH npo^rKTHBHoro MacTa b ckbzezivj cnycKasT XBOCTO- 

B£K C CHJECbTpOM 1! y C Ta H^BJIEBaiOT erO B HPOJE7KTHBHO?4 MacTe 

uyreM npmsaTiw no ueHLmeS Mepe oaHOfl npooitEbHofl TjydH npn 
ee pacnmpema k cTeane CKBaKHHU, a 3a Tew b cKBasEHy cuycKa- 
10 DT KOJIOHHy OficajlHHX Tpyd, HHHHEfi KOHeil KOTOpOfi repueTHHHo 
COeOTHHKJT C BepXHJEM KOHUOM XBOCTOBZKa. 

IIpejLJiaraeMHfi BapnaHT BunojiHeHHH E3o6peTenra no3BOjmeT 
ycTaHaBJiHBaTB xbdctobhk b HeodcaseHHOM CTBOJie cKBasHKH, d/a- 
ro^apn neiay odeoneTOBaeTca HaaesHoe pa30dmeKiie dpo^tkthbho- 
15 ro njiacTa ot BHrnejie^ammc aenpo^yKTHBHHx bjectob, npeaorapa- 
ma e tch cy*eHne jusaMeTpa ckbacthh h cHEsaeTQH paexoa odcaji- 
hhx xpyd. 

B Apyrou BapaaHTe BHnojraeHHfl mocJpeTeHM b Ha^ajie b 
cKBaEHay cnycKanr jlo npojQrKMBHoro nnacTa a ycTaHaBJiHsaiDT 

20 KOJioHHy odcajmg Tpyd, a saieM nocae bckphtm npo^yKTHBHoro 
BJiaoTa b Hero nepe3 sxy KOJioHHy cnycKara 1 xboctobek c <phjebt- 
Pom h npn pacmzpeHHH npo$ajn>Hofl TpydH ycT&HaBzmBax)? ero b 
cKBasrae, cpn 3tom npo$aziBHyB) Tpydy npazHMaBT k cTeaice hhe- 
Hero KOHna kojiohhh odoajimcc Tpyd, odecne^HBan ee repMeTire- 

25 Hoe coejiHHeHHe c xboctobhkom. 

TaKofl BapnaHT BHnojiHe&QH nosBOjreer HCD0JE>3OBaTB Haiido- 
jiee npociofl, bhto ahhS z HagesHUft cnocod ycTOHOBKH xboctobh- 
kob c $>HJn>TpaMB c BOMomBD upo^HJiBHiix Tpyd b Tex cjiyraax, 
Korj&a b Dponecce dypeHHa CKBaraHH BCTpenaOTCH njiacTu c ano- 

30 JjaJIbHO BUCOKflM BHyTpiITJ JHCTOBHM JJB.BJ16K3.61A f KDTOpfcie O&TIHO 

nepeKpHBaDT npoueKyTOHHHNua KOJioHHawH odcaaHHX Tpyd ami 
KOJioHHawH - "jieryroaHH". 

KpaTKoe ODHcaHse nepTesefi 
Jipyrze nejisi h npeifcjymecTBa aacToniuero roodpeTeEHfl ctb- 
35 Hyr hohothh hs cjieayiffliero jieTa&BHoro onncaHM npnraepoB ero 
bhuojihshhh h Dponaraemix ^epreaefl, aa kotopux: 

cpnr. I asodpaaaeT Kotmmsr odopy^oBaHHH jam cnycKa h 

VCTaHOBKH XBOCTOBHKa C QJUJILTpOM B CKBaKHHe; 
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&ht.2 - ceneHBe II— TI Ha ?ni\I; 

car. 3-4 - ycTaKOBsy xboctobhis c oejebtpom b cKBascaKe; 

GET. 5-5 - BapHaHT yCTaHOBKU XBOCTOBHKa C C n HJH>TpOM B 
CKBaSHHe. 

5 JByHniHii BapnaHT ocymecrsjieHUfl B3odpeTeaaa 

Cnocotf 3aKafnmBaHEH CTpoHTejn>cTBa CKBasara 3aiuimaeT- 
ch b pa3nejn>H0M cnycKe b cKBarany fl repweTiriHOM coejrzEeHra 

BHTTpH ee KOHOHHH OticajXHHX Tpy(5 £ XBOCTOBHKa C ©HJIBTpOM. 

Ho MeHLinefl Mepe ojiHy H3 Tpyti XBOCTOBHKa cepeji cnycKOM b 
10 cKsasHHy npo$HJiHpyi)T c 0(Jpa30BaraeM no MeHunefl Mepe josyx 
npo&ojzLHHx roqpp u muiHEflpH^ecKHx kohiiob o pes:b6aMsu Dpo- 

^yKTHBHHfi DJiaCT 38TeM BCKDHBaSDT, CUyCKaJDT B HerO XBOCTOBHK 

c ©EJiLTpoM, noane *iero npo$njn>HVE> Tpytiy pacmapawr jjh 
ycraHOBKH xboctobhk8 b craasHHe b pa30tfiqeHM HenpoayKTHB- 

15 HHX DJOaCTOB OT DpOJjyKTEBHHX. 

8 COOTBeTCTBHS C QflHHM B3 BapHBHTOB BHUOJIHeHHH CEDCOda 

nocjie BCKpHTHft npofflTKTZBHoro nracTa b craaKHHy cnycraDT 

XBOCTOBHK C GDHJlMpOM H VCTaHaBJIHBaiOT erO B npOJBTKTHBHQM 

MacTe nyreM npmaTHH no MeHLmeil wepe djihoB cpocmjiLHoft Tpy- 
20 c3h npn ee pacnmpemm k cTefiKe CKBa&HHH* 3ateM b craasHHy 

cnycicasT Ko.ioHHy odcaamcc rpyti, hhshhA KOHen icoTopofi rep^e- 

TBTCHD COeOTHflBJT C BepXHHM K0HH0M XBOCTOBHKa. 

B C 0 OTBe T CTBHH C ^PJTTEM BapHaETOM BUHOJIHeHHjl H30(5pe- 

T6HEH BHamne b cKBasnfiy eo npojiyKTHBHoro ruiacTa cnycKasT 
25 h ycTaHaBJiHBaioT itojroHHy odcajinux TpycJ. 3a?eM nowie bckthteh 
npo^rKTHBHoro anacia b Hero nepe3 DTy KQJioHHy cnycKaro xboc- 
tobhk c a»HJn»Tpou h npH pacnmpeEHH npodbn^bHOfl TpyCn yoTasaB- 
jiroaOT ero b cKBasHHe« IlpogzjiBHyD Tpydy npa stom npasHMaBT 
k cTeHKe HHsaero KOHna kojiohhh oficajiHHX Tpyd, o6ecne*oiBaa 
30 ee repweTHTOoe coeaHHeme c xboctobhkom» 

Cnocofi ocymecTBMDT c domoqls ycTpoficTBa, Bmajqarqero 

B CedH KOJIOHHy (JyDMLHHX Tpy6 I ($HT.l) f KOJIOHHy oGcaaHHX 

Tpy<3 2 (cmr.3) , xboctobhk 3 c n epcopHpoBa hhhm ©HJEbTpoM 4, 
coeOTHaeMHS c kojiohhou dypiuiBHHX Tpytf I c domoiuld nepexojtHH- 
35 Kfl 5 h nepeBOjifiHKa 6. Hepexo^HHK 5 UareweHT, coewwmmi 
TpytfH c pa3HHMH EfiaMeTpaim) cweeT BepeuOTfqr b Bwe cejoa 7 
a napoBoro KJianaHa 8 (gnr.S), pa3aejimicrD dojiocth xboctobh- 
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K3 3 C CTJEbTpOM 4 Z K0JB0HHH odcajiHHX Tpyd 2. IlepeBOflHHK 6 
(car. I) cHadseH KjranaHOiM 9, nepeKDHBasHEM icaHajr 10, cood- 

JSBmZ& DOJIOCTB KOJIOHHH dypHJH>HHX Tpyd I CO CKBaEHHOtf II E 
C^STOlHWfT JIJW 3anDJIHeHEfl D0JI0CTII KOJIOHHK (SjpHJIBHHX Tpyd I 

5 CKBasaHHoii ehukoctbjo dde cnycKe KOMDOHeHTOB ycTpoiicTBa b 
cKBaaHHy II. Ho MeHBinefi Mepe o^Ha H3 Tpyd 12 XBOCTOBHKa 3 
3tmojiH9aa npoSamLHoii c do ueHLmefl uepe ebvmh DpouojaiaME 
ro?paKH 13 (qht.2), pacno;iozeHHKrsi cEMMetpinHO OTHOcirrejCr- 
ho neHTpajnbHoa och TpydH 12, a nmraggpOTe ckmx stommz o 

10 pe3B<5aMH (Ha ©nr. I He noKa3aHn) . TocpH 13 dpo$m*hhx Tpyd 
12 3aD0£HeHH repMeTH3Hpynmefl nacTofl 14. Ha Rome cmnTpa 4 
ycTanoBJieH nenrpaTop 15, odecnegHBaiapig neHTpupoBarae frmiT- 
pa 4 OTHOcmeJiLHo CTeHra OKBaggm II. 

B ony^ae npoxojmeHHH CKsasHHH II ?epe3 HenpoayKTHBHHe 

15 y^acTKH b ee rop23 o htsjh>h oft tocth hjih ptoom c 3thmh jniacT- 
sawn kek noKa3aHo Ha $ht.I,3,4, nepgpopannoHEHe oTBepcTiw 16 
§Kjrtrpa 4 3aKpuBa©T 3arjjyimcaMii 17 23 XHMH^ecKH paspymaewo- 
ro waTepaajia, Hanpmiep, uarHSH. HpocMJEbHHe Tpydn 12 pacao- 
jiaraDT Ha cooTBeTCTEyEmax yracTKax XBocTOBmca 3 c ohuibtdom 4 

20 sm pa30dmeHra DpojtyKTHBHofi racra DpojorKTHBHoro miacTa 18 

0T HeDpOJ^yKTHBHOfi , a TaKEe COe^HHeHHH XBOCTOBHKa 3 c 

kojiohhoS odcaamix Tpyd 2. 

B ycTpoScTBO bxoott Taicse pasBanmeBarejii 19 (6ht.5), 
HCD0jrB3yeBiuS w BHnpaBfleHHH roip 13 dpoSouibhhx Tpyd 12 

25 Douie vjl pacnmpeanH. 

Cnocod ocymecTBJiHOT uiBjiymw odpasoM. B nponecce dy- 
peanH CKBasHHH II (caar.I), Depea scicpHTHeu npoayKTHBHoro 
anacTa 18 1 H3B8cthhmii npzewai^a H30.n:pyz)T Bee HecoBMecTMHe 
do ycJiOBHHM (JypeHHH DJiacTH, pacnojioseHHHe Btnne npo^yKTHB- 

30 Horo 16, a doom bckphthh nocjiejmero h ddoumbkh cTBOJia 
cicBannHH II b Bee cnycKa©T Ha kojiohho dypucLmcc Tpyd I 
xboctobhk 3 c opensapHTejiLfio nep^opgpQBa shhm Cejiltpom 4, 
coeflBHeffKHfl c ko^ohho2 dypmn>HHX Tpyd I c noMOCLt) nepsxos- 
hhkh 5, npomiurBHHX Tpyd 12 h nepsBojxHEKa 6. nepcopainoHHHe 

35 OTBGpcTHH 16 <pmn>Tpa 4 3axpHTH 3arjiyi!iK8HE 17. 

ElocJie socTHseHUfl ?hjebtdkj5 4 3 ad oh ckbsshhh II 3 UOJ1D- 

OTZ DP05HJEBHHX Tpyd 12 SaKaHKOS DOOUHBOTOOS SmKOCTH 00- 

sahdt ;naBJieH2e t HeodxojmMoe BHnpaBHeHaa npoao;n>HHX 
roop 13 h npasaTHH cTeHOK Tpyd 12 k cTSHKe cKBasam II 
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(6ht»3), odecne^HBaiJ coB&iecTHO c repMeTH3Hpynme5i nacToii 14 
repweTH^Hys) 113 ojhuhb HsnpoflyKTHBHHX thectkdb npojjKTHBHoro 
naacTa 18. 

3aTeM KOJIOHH7 OypHJiBHKx Tpy6 I (gar. I) mecTe c nepe- 

5 BOJtHHKOM 6 OTBHfnZBaDT OT BepXHEX npO£BJB>HHX Tpy<5 12 K DOfl- 

HBMaDT U3 cxKEaraHH II f npncoejiHHHDT k hsS pa3 BaJiaue 3aT e Jtb 
19 (£bt.5) h CHOBa cnycEaOT b cKBaHHHy II ao Bxoaa b Bepx- 
hto ^acTL epo$be&hhx Tpy<5 12 ($zr.3). Bpagaa KOJioaay dypszi- 
hhx Tp7<5 I BMecTe c pas Baame BaiejieM 19, dpob3Bojuit oKoma- 
10 Tejn>Hoe BHnpaBJie he e roSp 13 h BJiOTHoe npnsaTBe cTeHOK npo- 
injiBflHX Tpyti 12 k cTeHKHM cKBazHHH I. IIpz stom repweTH3Hpp)- 
man nacTa 14 ($ht*2) odecneraBaeT HaseHEyio repweTiraamiK) 
3aTpy<5Horo npocipaHCTBa ckb&behh II. 

Jlajiee KOJioHHy dypHJTbHHX Tpyd I c pa3sajimeBaTejieM 19 

15 (OHT.5) DOgHBMaOT S3 CKBaSEHH II H CUyCJCaBT B Eee R0JIOHH7 

DdcajiHHX Tpyd 2 (cp£r»3) no Bxoga ee HHSHero ROHoa bhytpl 
BepxHHX npogoiflHX Tpyd 12 c o6pa30BaBHeM 3asopa 20 wesctry 

3TBM KOHEOM, cejUIOM 7 B CTeHKHMB BepXHEX npOOMBHHX Tpy6 12. 

3areu b CKBasEHy II cdpacHBajDT mapoBofl KJianaE 6, KOTopufi 
20 cadres b cejyio 7, pa30<5maa BHyTpeHme bojiocte XBocTOBHKa 3 
b ocfcajtBoii kojiohhh 2. IIp0H3B0ji&T 3aKaw ueueHTHoro pactBO- 
pa ^epe3 kojsoehjt odcajmnr Tpyti 2, nocne Hero onycxaDT ee 
HHEHHfl KOHeii jo ynopa b cyseaiie b nepexojxEUKe 5 (<pht.4) , 
H,nocjie 3aTBep^eBaREH aeueBTBoro pac^Bopa , pasdypHBara 06- 
25 pa30BaBqyBCH BHyTpa kojiohhh odcasmcc Tpyd 2 neMeHTeyD npod- 
5y (He nojea3aBa), mapoBOfi KJianaH 8 b cejuio 7* 

B any^ae ycTaHOBKH b S)Hjn>Tpe 4 BpeweHHHx 3arjiymeK 17 
(tfaar.I) nocjae^nKe pa3pymaE3T 3axa^KoS b Hero pac^eTHoli nop- 

KBB KHCJIOTH C$nr.4). 3aT6M DP0B3B0WT OCBOeHBe CKBaHHHH II. 

30 B Tex cfwa, Koraa dpojqtrtbbhkS anacT 18 BCKpuBasr 

nocjae cnycKa kojiohhh odcaamix Tpyd 2 (Hanprnsep, npo?4esyro^- 
HOfi BUB 3KCDJiyaTaHH OHHOfi ) 9 TO XBOCTOBHK 3 ycTaHaBJiBBaDT 
nyrew npEsaTEH ctchok BepxHEx dpo£hjibhhx Tpyd 12 k BHyT— 

peHHBM CT6HKSM HBSHGrO KDHUa KOJIOHHH OdcajlHHX ipj6 2(rCT.6). 

35 JUh 3Toro c y^eTOM Beca XBOCTOBBKa 3 b cBjrbTpa 4 pacneT- 
hhm nyrew onpejiejuroT HeodxoBBuyE) jumsy BepxHBX dpoobjilhhx 
Tpyd 12, c noMoniM) kotophx dy^yr ex ycTanaBJiBBaTL* Ha kohus 
QBJiBTpa 4 KpenHT OamuaK 21 (gdht.5) c cejyioM 22 boh napoBoil 
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KnanaH 23 2 orpamnnrejieM 24, npeflOTspamaTninnM nepewemeHne 
KjiauaHa 23 b oGdsthom HanpaBJieHBH. EHTepsaji kojiohhh odcaji- 
hhx Tpytf 2, 3 kotodom sojishh ycTaHaBJiHBarL npocoajiBHHe Tpy- 
0h 12, KajmdpysJT pacmEpflTeJieM (Ha r;2r. hb noKa3aH). 3aTeM 
5 k KOJioHfle CypoLHHX Tpyd I cracoejtaHHDT pa3BaJimeBaTejn> 
18, coe^HHeHHHii c ominEapH^ecKoS toctbb 25 BepxHeii npoozra- 
Hoii TpydH 12 XBocTOBHKa 3 c noMoma JieBoli pesBda 26, cuyc- 

Ka©T CKOMDOHOBaEHHfi TaKHM 0(3pa30M EHCTpyMeHT B CKBaHHHy II 

(<par.5) h npoMHBaDT ee , nocoie nero cdpacHBaroT napoBoii mia- 
10 naH 23, nepeKDHBaa npa vim OTBepcTae b ceaae 22, a 3aKa*i- 

KOfi DpOMKBO^HOa KTOKOCTH B DOJIOCTH XBOCTOBHKa 3 H ^JUItTpa 4 

co3^aDT b hex aasaeHBe, HeodxojiHMoe juik onpeccoBKH Bceil 

KOMHOHOBKH, DOS JieflCTBaeM K0T0pOI»O OAHOBpeaeHHO BUnpaBOTKWV 

ca ro$pn 13 Bcex npoaotHHX ipy6 12, KOToptre 6&m BKJro^em 
15 b KOLfflOHOBftf o(5opy^oBaHHH. 3 pesy^BiaTe 3Toro cTeHm Bepx- 

HHX npOQHJIiHHX Tpy6 12 DJ10THO HpaHHMaiDTCH K CTeflKG HHKHero 

KOHiia kojioheh odcajHHX Tpytf 2 (oar* 6). 

3 cjirrae BKMHeEjaa b KOwnaHOBicy upogdejibhhx Tpyd 12 juih 
pa3odmeHaa HenposyKTHBHHX anacTOB ($ht.3) ejth BHnojmeHHH 

20 Bcero anjiBTpa 4 H3 npogajn>HHX TpyO 12, Kaic BOKa3aso Ea §a- 
lypax 5 fl 6, to cieHKH a rax Tpyd 12 TaKKe motho cpnsHMaDT- 
ca k ctesKe .cKBasnm II. 

HatHseraeM a nooajucoli aacTpyMeHra npoBepmT ycTofiro- 
bocti> ycTanoBKH XBOCTOBHKa 3 c ©HJiLTpow 4 Ha oceBoe CMeme- 

25 me. 3aTeM BpameHaew kqjlohhh (JypaJiLHHX Tpptf I c pa3Bajrme- 
BaTaneM 19 BnpaBO BHBHH^iHBaDT cocJiejiRHfl as mmnKipH^ecKoro 
KOHiia 25 Bepxae2 nposajiiHOfi TpydH 12. OjmoBpeweHHo khshh6 
Bajimymae oJieMeHra 27 pasBajinieBaTejK 13, nojiHHMaacB BBepx, 
pa3B2uimoBHBa©T pesitfy 26 muizHflpiwecKoro kohto 25, yseJM- 

30 tumaa ero BHyrpeaHaS juiaMBTp. 3aTew BHCTpyueHT noaaiDT bhhs 
c ojiHOBpeMeHHott npowHBKoa a spameHaeM ero BnpaBO, b pe3yjn>- 
Taie %ro npoacxoaaT ^a^fletoee pa3Baju>uoBHBaHHe u&mxpz- 
tocotx kohuob 25 a sepxHHX upogjajitmix Tpy<5 12 hhhhhmh sajiB- 
ujzmm MeMeaTaMB 27 a BepxaaMa 28, Huenama 6ojnm& aaa- 

35 werp, *eM aasflae. 

no OKOHTOHaa pasBa^woBUBaHaa npo6ajn>HHX Tpy<5 12 ax 
meoTe c kojiohhoJI oficajiHUX Tpyc5 2 onpeccoBHBaOT Ha repwe- 
TimocTB cosroHiieM b hhx TOBaeHHH. npa OTcyrcTBHH repMeTOT- 
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hocth pa3 BaJimoBHBagge hobtopkbt. 

3 CJIFiaKX BKM^BWR B KDMDOHOBKy XBOCTOBHKa 3 IWK 

fansTpa 4 ^onojmreJiiHHX BpocfaEbHHX Tpyd 12 ($ht.3) sum 
BHnoJiHeEHH scero pur&Tpa 4 Z3 dpo$hjebhhx ?pyd 12 (isr.5,6), 

5 nepoopaiiHOHHHe oTBepcTHH 16 3aKpuBaioT sarjtpmxaiw 17 H3 
xnMircecKH pa3pymaeMoro idaTepaana, KOTopne nocjie 3aBepmeHaa 
padoT no ycraHOBKe zsocTOBZKa 3 c ocjzbtpom 4 pa3pymx>T 3a- 
Kawoa cooTBeTCTBjrHmero xHMpeareHTa* 
npoMtcmieHHaa opzMeHJ3uocTi> 

10 Hpe^iaraeMHfi CDOcod noaBOJweT Ha^esHO pazoCvm* npo- 

^TKTfrRHHK imacT ot BumejiesamEX HenpojcricraBmBC njaacTOB, a 
Taxxe ot nprnsHKanuax k neisy a uepeMezasnozcH c hhm zpyrnx 

HeUpOflyKTHBHHX y^LCTKOB CKBaSHHH ($63 UeU8HTHpOBaHHfl $H^LT- 

pa-XBOcTOBHKa^ Ilpn stom jmpomaeTc* TexHOiiorra ycTanoBKn 

15 X30CT0BHK0B C ^HJLSTpaME H CHUHaDTCH 33TpaTH 3a CTOT HCKJDO- 
H6HEH KOHCTpyKTHBHO-CJIOSHHX pa3Se^HHZTeJiefi 2 DOABeCHUX 

ycTpoflcTB f np^aeEHeMHX npn ycTaaoBRe xboctobhkob, a TaKse 
iieMe HTupoBaHHH ex, Koxopowy conyTCTByBT aBapHH b saxpara 
BpeweHK Ha osnnaHae 3aTBepE6BaHM neweHTHoro pacTBopa. 
20 KpoMe Toro, npejmaraeMHfl cnocod no3BOJiHeT pacmnpHTB 

odaacTB ero npHMeHeras, Tax khk oh uoseT dUTB Hcnojn>30BaH 

RBK B DdcaKeHHOM, TEK B B HeOdcaseHHOM CTBOJUe CKBafigHK, He- 

aaBBCHMO ot nnnmzn 3 oh norjiomeHM dpomhbotooE stokqcth, 
BOjionpoH BJI6 bz& , h npaKnreBcicH deo cymecTBeHHoro yMeHKneasH 
25 jusawexpa cKBaszHH. 
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SOPHIA H30EPETEHHH 

1. Cnocod 3aKairaHBaHHfl cTpoHTejaciBa cjcb3.sbhh, bkjo- 
iaramia 3 ceda BCKpaTae npo^KTHBHoro DJiacTa (18), cnyca a 
ycTaHOBKy b CKBaaaHe (II) kojiohhh odcaaaHX Tpyd (2) a xbo- 

5 cTOBKKa (3) c fcajEbTpoM (4) c odecneieHEeM ex repMeTimoro 
coejmHeHEa weasy codoii, a pa30dmeane aenpojiyKTHBHHX ynacT- 

KOB OT nDOByKTEBHHX, 0 T JI H >! a D H B fi C fi Teta, ^TO 

cnycK b cKBaKHHy (II) kojidhhh odcaaaax Tpyd (2) 2 xboctobe- 
aa (3) c $bjii>tpom (4) ocymecTBJiHST paanejn.HO, a ax repwe- 

10 Tawoe coeaaaeHae ocymecTBJBnoT b cKBasEHe (II), npa"3T0M 
no MeHunea laepe ojcay as Tpyd (12) XBOCToaaKa (3) nepea ero 
cnycaoM b cKBasaaay (II) npo^jmpyoT c 0dpa30BaHaeM no weitt- 
mefi Mepe DpoaoJEbHHX roqjp (13) a munumpiraecKHx koh- 
Uob (25) c pe3tfiaMB (26), a nowie cnycKa xsocTOBaaa (3) b 

15 cKBaaaHy (II) npo&m&Hya Tpydy (12) pacnmpam ww ycTaHOB- 
kb xBOMOBBKa (3) b cKsaxiiHe (II) a pa30dmeaaa HenposyKTHB- 

HHX DJiaCTOB OT npOByKTHBHHX. 

2. CnOCOd DO E.I, OTJIBiaiomBfiCfl tom, too 

nocJie bckphtbh nposyKTBBHoro naacia (18) b CKBaKHHy (II) 
20 cnycKasw xboctobbk (3) c cpaaiTpoM (4) a ycTaaaBJiBBaDT ero 
b npoayKTaBHOM wiacTe (18) nyreu npaaaTaa no uemmefl wepe 
oaaoa npodaaJttHOfl ipydH (12) npa ee pacmapeaan k creaae 
cKBasam (II), a sareta b cKBasaHy (II) cnycaajDT Koaoimy od- 
caaaHx Tpyd (2) , BBKaas Koaea KOTopoc repMeTaaao coeaaaanT 
25 . c sepxHEM Koanou xBocTDBaaa (3). 

3. Cnocod no d.I, o t ji n a a » m a ii c a tbm, aro 
BHa qajie b cKBasaay (II) cnycKauT no npoayaTBBHoro anacia 
(18) a ycTaaaBJiaBaOT Koaoaay odcamccc Tpyd (2) , a saxeu noc- 
ae BCKDHTna npoayxTHBHoro DJiacTa (18) b Hero aepe3 3Ty 

30 aoaoaay coycaaro xboctobbk (3) c cbjibtpom (4) a dob pacnm- 
peaaa nDOdBBjaaoa TpydH (12) ycTaaaBJiBBaior ero b CKBara- 
He (II), npa stom npo^ajaayp Tpydy (12) nvmmzm k cTeaKe 
HBJtaero Koaoa kojiohhh odcaaHHX Tpyd (2), odecneaaBaa ee 
repMeiaaHoe coeauHeHBe c xboctobbkom (3). 
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A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1 000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string— borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string- 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. ' & 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (11) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (11), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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